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SECTION  I 


INTRODUCTION 

1 . GENERAL 

This  report  describes  the  results  of  a 6 month  effort  to  document, 
modify  and  augment  the  Data  Bus  Network  Simulation  (DBMS)  Program.  This  report 
is  also  a user's  manual  describing  how  to  use  this  program. 

This  program  will  aid  the  data  bus  designer  in  predicting  the  wave- 
form characteristics  of  a data  bus  network  which  consists  of  a main  bus 
with  stubs  connected  via  transformer  couplers.  The  bus  operation  is  at 
base  band  with  configurations  compatible  with  MIL-STD-1553 . 

No  attempt  has  been  made,  in  this  report,  to  analyze  the  data  output 
of  this  program.  This  task  will  be  at  the  discretion  of  the  user. 

2.  HISTORY 

This  simulation  was  initially  developed  by  IBM  Corporation,  Federal 
Systems  Division,  Huntsville,  Alabama,  under  Air  Force  Contract  if  F33615- 
75-C-1133.  The  additional  software  aids,  the  Cal-Camp  and  Tektronix  plots, 
were  developed  in-house. 

3.  PROGRAM  CAPABILITIES 

Given  a data  bus  and  its  associated  stubs  and  their  unique  charac- 
teristics (line  impedance,  skin  effect,  stub  isolation  resistance,  iine 
attenuation,  impedance  of  stub  termination),  this  program  will  graphically 
evaluate  the  data  bus  system.  For  user  convenience,  the  bus  and  stub  char- 
acteristics can  be  changed  to  reflect  a different  data  bus  system. 


4.  SYNOPSIS  OF  SUCCEEDING  SECTIONS 


Section  II  contains  the  explanation  and  flow  charts  of  the  main 
program  and  its  associated  subroutines.  The  operational  description  of 
this  program  is  in  Section  III.  The  description  of  the  input  data  is  in 
Section  IV.  Section  V has  a brief  introduction  to  the  output  data  (plots). 

Appendix  A will  have  the  compiled  listings  of  the  program  and  associated 
subroutines.  Appendix  B will  have  the  example  of  the  input  data.  Appendix 
C has  representative  examples  of  the  program  output. 
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SECTION  II 


MAIN  PkOGRAM  AND  SUBROUTINE  DESCRIPTIONS 

There  is  one  program  (MAIN)  with  seven  associated  subroutines 
presented  in  this  section.  Three  of  these  subroutines  were  developed 
in-house  (PLCCMP,  PLTCC  aud  PLTTX) ; the  remaining  software  package  was 
originally  written  by  IBM  and  modified  in-house.  This  program  is  a tool 
whereby  the  multiplex  hardware  designer  can  arrive  at  a scheme  which  will 
provide  the  best  possible  bussing  network, 
i . ORGANIZATION 

This  program  is  structured  to  independently  maintain  the  time,  ampli- 
tude and  phasing  of  all  signal  waveforms  propogating  through  a typical  data 
bus  network.  Due  to  both  stub  and  line  input/output  terminations,  there  is 
multipath  propagation  and  reflections. 

In  Figure  1,  the  data  waveforms  propagate  from  left  to  right  in  filter 
sequence  F1L1  to  FIL30.  FIL  functions  implement  the  transmission  line  seg- 
ments. Transmission  reflections  travel  from  right  to  left  in  descending 
order  through  FIL60  to  FIL31.  Twenty  nine  ISTUB  filter  paths  corresponding 
to  the  data  bus  stubs  connect  Lhe  transmission  sequence  and  the  reflection 
sequence.  Data  traveling  down  the  ISTUB  paths  change  from  the  transmission 
mode  to  the  reflection  mode  at  the  mid  point  (labeled  End  of  Bus) . 

A typical  stub  path  starts  through  TRANS1,  the  transfer  function  of  a 
coupler  from  bus  to  stub.  TRANS1  provides  the  capacitive  loading  of  the 
stub.  The  output  of  TRANS1  travels  through  the  FIL  section  to  the  stub 
termination  indicated  by  the  F4  calculation.  F4  is  the  stub  end  reflec- 
tion coefficient  which  determines  the  portion  of  the  signal  to  be  sent 
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ional  Flow 


back  toward  the  main  bus.  This  reflection  is  passed  through  a FIL 


element  and  through  TRANS2  which  provides  transfer  characteristics 
from  the  stub  to  bus. 

This  program  is  organized  to  maintain  signal  "book-keeping"  for 
each  data  bus  location  versus  time  and  to  call  the  various  subroutines 

(in  proper  sequence  (Figure  2).  Data  transfer  between  routines  is  accom- 
plished through  COMMON. 

Refer  to  Appendix  A for  the  compiled  listings  of  the  main  program 
plus  subroutines. 

a.  Program  MAIN 

Program  MAIN  is  the  book-keeping  program  associated  with  main- 
taining the  initial  conditions  and  subsequent  values  of  program  variables, 
sequencing  of  subroutines  and  output  media.  Refer  to  Figure  3 for  the  flow 
chart  for  this  program. 

The  user  is  given  the  option  of  output  media  when  first  entering  this 
program.  The  input  data  is  read  and  an  LPT  file  is  created.  The  VSWR  is 
calculated  by  using  the  impedance  of  the  load  and  the  characteristic  im- 
pedance of  the  bus,  the  VSWR,  is  defined  by  R(I,4),  which  is  the  instan- 
taneous impedance  seen  at  any  junction.  The  transformer  characteristics 
(WNSQ1,  TW0ZW1  and  GAIN1)  are  modeled  using  the  transfer  functions  of  the 
combined  transformer  and  stub  load.  The  plotter  is  initialized  by  the 
statement  CALL  PLOTER  (PLT,1).  The  points  to  be  plotted  are  stored  in 

I 

the  array  FIL  (N,2,K).  The  CALL  FILTER  statement  passes  this  array  to 
FILTER  for  difference  equation  calculations.  The  final  decision  point 
in  this  program  is  a reentry  into  the  program,  if  desired. 
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Figure  3.  Program  MAIN  Flowchart 


b.  Subroutine  SAVPNT 


The  SAVPNT  (KEY)  subroutine  has  flexibility  in  choosing  bus 
location  values  to  save  for  plotting.  The  array  PLT  is  filled  with  the 
variables  to  be  plotted.  Refer  to  Figure  4 for  the  SAVPNT  flow  chart. 

The  PLT  array  is  the  sura  of  two  arrays,  the  location  of  which  is  deter- 
mined by  the  user.  When  KEY  = 2,  the  points  are  stored  on  disk  and  when 
KEY  = 3,  the  points  are  output  to  the  printer  or  plotter. 

c.  Subroutine  FILTER 

Subroutine  FILTER  (Figure  5)  performs  the  difference  equation 
calculations  necessary  to  advance  time.  FILTER  is  called  350  times, 
once  for  each  increment  of  time.  The  number  of  calls  is  determined  by 
CCMAX,  which  is  in  the  input  data  and  is  user  definable.  The  bus  is  simu- 
lated by  impressing  an  arbitrary  signal  onto  a line  segment.  This  sub- 
routine has  one  entry  and  one  exit  point  it  is  called  by  and  returned  to 
by  program  MAIN.  This  signal  is  treated  as  a sequence  of  small  step 
functions.  The  simulation  of  the  transformer  and  stub  from  bus  to  stub 
(FIL(L,2,1))  and  stub  to  bus  (FIL(M,2,1))  is  simulated  by  a transformer 
with  a capacitive  load.  In  this  subroutine,  the  transfer  of  energy  (re- 
flections) back  to  the  main  bus  is  treated  as  a generator  driving  the 
transformer  in  the  opposite  direction.  The  function  which  defines  this 
energy  transfer  is  TRS  (1,1,1),  which  is  in  the  discrete  time  domain. 

d.  Subroutine  PLOTER 

Subroutine  PLOTER  is  designed  to  interface  with  subroutine  PL4020, 
a line  printer  plot,  or  subroutine  PLCCMP,  a Cal-Comp  plot  routine.  This 
subroutine  must  be  supplied  with  information  in  tabular  form  on  what  vari- 
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Figure  4.  SAVPNT 
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Figure 
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Subroutine  FILTER  Flow  Chart 
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ables  are  to  be  plotted  and/or  printed.  There  are  no  output  parameters 
returned  from  this  subroutine.  The  output  of  the  routine  will  be  the 
requested  plots.  There  are  three  logic  paths  depending  upon  the  value 
of  the  parameter  KEY  (Figures  6,  7,  and  8).  When  KEY  = 1,  PI.OTER  reads 
the  input  control  cards,  identification  frame  card  and  the  individual 
frame  label  cards.  When  KEY  = 2,  the  points  of  interest  are  stored  on 
disk.  The  minimum  and  maximum  values  are  stored  in  arrays  XYMIN(T)  and 
XYMAX(I)  respectively.  When  KEY  = 4 on  the  first  logic  pass,  the  identi- 


fication frame  is  printed  or  plotted  (the  second  successive  pass  passes 
to  the  plotter  or  printer  driver,  the  points  of  interest  to  be  plotted). 
After  all  plots  have  been  output,  an  end  of  file  is  encountered,  and 
the  FOR01.DAT  file  is  closed.  This  file  closure  is  initiated  by  the 
CLOSE  statement. 

e.  Subroutine  PL4020 

This  subroutine  is  designed  to  generate  X-Y  rectangular  plots  on 
a 132  column,  high  speed  printer.  This  subroutine  is  initialized  by  a 
call  to  ENTRY  PLOTID  (HEADER)  where  HEADER  is  the  starting  location  of 
the  72  character  label  for  the  T.D  frame.  Termination  is  called  by  ENTRY 
PT.TEND.  This  outputs  the  final  graph.  A plot  is  output  each  time  a call 
is  made  to  PL4020  when  NPLOT  is  equal  to  1. 

This  subroutine  is  called  from  subroutine  PLOTER  by  CALL  PL4020 
(NPLOT,  NCIIAR,  NP,  X,  Y,  XMIN,  XMAX , YMTN,  YMAX , X LABEL,  YLABEL , HEADER. 
CODE)  where : 
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Figure  6.  Subroutine  PLOTER  (KEY  = 1) 
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Figure  8.  Subroutine  PLOTER  (KEY  = 4) 
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NPLOT  determines  the  number  of  curves  per  grid . 

NPLOT  = 1 will  advance  the  frame. 

NCHAR  this  integer  selects  the  plot  symbol  to 

be  used.  Refer  to  Table  1,  a list  of 
decimal  modes. 

NP  the  number  of  points  to  be  plotted. 

X,Y  are  the  names  of  the  arrays  containing 

the  X and  Y coordinates  respectively. 

XMIN.XMAX  the  minimum  and  maximum  values  for  the 

X coordinates. 

YMIN,YMAX  minimum  and  maximum  values  for  the  Y 

coordinates . 

XLABEL.YLABEL  BCD  labels  for  the  X and  Y axes,  a maxi- 
mum of  72  characters. 

HEADER  location  of  72  characters  to  be  printed 

as  heading  for  each  frame. 

CODE  this  parameter  is  set  by  the  subroutine 

to  indicate  an  error  condition: 

CODE  = 1 normal  return. 

CODE  = 2 subroutine  unable  to  con- 

struct readable  grid. 

CODE  = 3 off-scale  plot  points 

were  encountered. 

NOTE:  CODE  should  initially  be  set  to  zero. 
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TABLE  1 
DECIMAL  CODES 
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The  flow  charts  for  the  PL4020  subroutine  entry  points  are  shown  in 
Figure  9,  10,  and  11.  This  subroutine  does  the  actual  plotting  of  the 
labels,  axes  and  the  points  on  the  line  printer.  If  a plot  is  available, 
the  plot  is  output  to  the  line  printer,  than  the  array  is  blanked  out. 

The  identification  frame  is  output  by  a call  to  PLOTID,  the  array  is 
then  cleared.  The  last  graph  is  output  by  PLTEND,  then  this  array  is 
cleared . 

f.  Subroutine  PLCCKP 

This  subroutine  (Figure  12)  is  designed  to  generate  X-Y  plots 
on  a Cal-Comp  plotter  or  a Tektronix  CRT.  This  routine  is  called  from 

PLOTER  by  CALL  PI.CCMP  (NPLOT , NP,  X,  Y,  XMIN,  XMAX , YMIN,  YMAX,  X LAB  EL, 

Y LABEL,  HEADER , CODE)  where: 

NPLOT  determines  the  number  of  curves  per 

grid.  The  frame  will  advance  in  NPLOT  = 1 
NP  the  number  of  points  to  be  plotted. 

are  the  names  of  the  arrays  containing 
t lie  X and  Y coordinates  respectively. 

XMIN, XMAX  the  minimum  and  maximum  values  for  tiie 

X coordinates. 

ii'M/NjV’MAX  minimum  and  maximum  values  For  the  Y 

coo  rd I na tcs. 

/.LABEL , YLABEI.  BCD  labels  lor  t lie  X and  Y axes,  l maxi- 

mum of  72  characters. 

HEADER  local  Ion  of  72  characters  lo  In1  printed 

as  heading  lor  each  frame. 

I hlu  parameter  Is  set  hy  the  suhrout  Inc 
to  I ml  hat  e an  error  eondlf  Ion: 

I / 
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Figure  9.  Subroutine  PL4020  Flow  Chart 
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Figure  10.  PLOTID  Flow  Chart 
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Figure  11. 


PLTEND  Flow  Chart 


CODE  = 1 


normal  return. 


j i 


CODE  = 2 subroutine  unable  to 

construct  readable  grid. 

CODE  = 3 off-scale  plot  points 

were  encountered 

NOTE:  CODE  should  initially  be  set  to  zero. 

The  termination  is  called  by  ENTRY  ENDPLT;  when  this  is  called,  the 
final  plot  is  plotted. 

g.  Subroutine  PLTCC 

PLTCC  (Figure  13)  performs  the  Cal-Comp  plotting  function.  Its 
output  consists  of  the  frame,  X and  Y labels,  X and  Y scale  values  and  the 
header.  This  subroutine  is  called  from  PLCCMP  by  CALL  PLTCC  (XSCALE,YSCALE, 
XLABEL , YLABEL , GRDLAB ) where: 

XSCALE,YSCALE  the  names  of  the  arrays  containing  the 

X and  Y coordinates. 

XLABEL, YLABEL  BCD  labels  for  the  X and  Y axes. 

GRDLAB  the  location  of  72  characters  to  be 

printed  as  a heading  for  each  frame. 

h.  Subroutine  PLTTX 

PLTTX  (Figure  14)  performs  the  Tektronix  graphing  functions.  Its 
output  consists  of  the  frame,  X and  Y labels,  X and  Y scale  values  and  the 
header.  This  routine  is  called  from  PLCCMP  once  for  each  plot  by  CALL  PLTTX 
(XSCALE , YSCALE , XLABEL , YLABEL ,CR DLAB)  where: 

XSCALE, YSCALE  the  names  of  the  arrays  containing  the 

X and  Y coordinates 

XLABEL, YLABEL  BCD  labels  for  the  X and  Y axes. 

GRDLAB  the  location  of  72  characters  to  be  plotted 

as  a heading  for  each  frame. 
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Figure  13.  Subroutine  PLTCC 


CALL  PTSEL 
(PLOT  3) 

—f 

PLOT  FRAME, 
FRAME  ID, 
FRAME  TITLE, 
X&Y COORDINATES 


Figure  14.  Subroutine  PLTTX 


The  function  CALL  PLTSEL  (PL0T3)  is  unique  to  the  DEC-10  system. 


A listing  of  this  function  is  not  available.  This  call  converts  a 
properly  scaled  Cal-Comp  plot  routine  to  a plot  which  can  be  displayed 
on  any  Tektronix  terminal. 


w 
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SECTION  III 


OPERATIONAL  DESCRIPTION 

This  program  is  resident  on  the  AFAL  owned  DEC  System-10.  The.  program 
is  written  in  FORTRAN-10,  the  DEC  version  of  FORTRAN-4.  If  the  user  does 
not  have  a DEC  System-10,  several  modifications  will  have  to  be  made  to  the 
program.  The  open  and  close  statements  plus  PL0T3  and  PLTSEL  (PL0T3)  will 
need  to  be  replaced.  If  a DEC  system-10  is  available,  the  only  changes  to 
be  made  are  to  replace  PL0T3  and  PLTSEL  (PLOT 3) ; these  functions  are  for  a 
Tektronix  display  of  the  output,  and  are  unique  to  the  AFAL  DEC  System-10. 

This  program  is  interactive,  giving  the  user  a choice  of  output  media: 
line  printer,  Cal-Comp  or  Tektronix  display/hard  copy. 

With  minor  program  and  data  changes,  this  program  should  be  able  to 
simulate  other  types  of  transmission  media. 

1 . GENERAL 

This  program  is  divided  into  essentially  three  sections:  a book-keeping 
function,  difference  equation  calculations  and  output.  The  first  section 
consists  of  MAIN  and  SAVPNT,  the  second  is  FILTER  and  the  third  consists  if 
PLOTER, PL4020 , PLCCMP , PLTCC  and  PLTTX.  Tn  addition,  there  is  a data  file  which 
must  be  named  and  defined  in  the  open  statement  in  MAIN.  Refer  to  Figure  15 
for  the  program  deck  layout. 

2.  PROGRAM  USAGE 

The  program  and  data  deck  are  best  entered  via  card  reader,  or  copied 
from  another  user's  file.  When  the  program  is  in  execution,  it  will  wait  for 
inputs  from  the  user's  console.  The  program  will  output  to  the  console  the 
statement,  PLEASE  ENTER  OUTPUT  MEDIA;  the  user  can  enter  P for  the  Cal-Comp/ 
Tektronix  ploter,  L for  the  line  printer  or  B for  both,  then  a carriage 
return.  If  P or  B has  been  entered,  there  will  be  another  output  from  the 
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/ EO.T  CARL 


Figure  15 


Program  DBNS  - Deck  Layout 


program,  DO  YOU  WANT  A TEKTRONIX  (T)  OR  A CAL-COMP  (C)  PLOT?  Enter  a C 


1 


or  T and  carriage  return.  If  output  is  to  be  line  printer  or  Cal-Comp 
plotter,  the  program  will  require  one  more  response  from  the  user  to 
determine  whether  to  terminate  the  program,  DO  YOU  WISH  TO  REENTER  THE 
PROGRAM  (Y/N)?  If  output  is  to  go  to  the  Tektronix  terminal,  two  carriage 
returns  are  required;  the  first  clears  the  screen  and  allows  the  screen  to 
recover  and  the  second  allows  the  program  to  continue  to  the  next  execut- 
able statement.  This  procedure  must  be  continued  after  each  plot.  After 
the  last  plot,  before  terminating,  the  program  requests  one  more  input, 
i.e.,  DO  YOU  WISH  TO  REENTER  THE  PROGRAM  (Y/N)? 


SECTION  IV 


INPUT  DATA 

The  program  acquires  the  data  from  the  OPEN  statement  in  MAIN.  The 
file  name  is  the  argument  of  FILE  in  the  OPEN  statement.  This  argument 
can  be  changed  by  the  user  to  reflect  a modified  data  file. 

The  input  data  consists  of  two  sections;  the  first  consists  of  sufficient 
data  to  characterize  the  data  bus  components  and  configuration.  The  second 
contains  the  plot  control  variables  and  variable  labels.  The  data  input  is 
accomplished  by  using  the  FORTRAN  NAMELIST  statement.  Refer  to  Figure  16  for 
the  data  deck  configuration  and  Appendix  B for  a listing  of  the  data  decks 
used  in  this  program. 

1.  COMPONENT  AND  CONFIGURATION  DATA,  SECTION  I 

The  input  data  shown  in  Table  2 is  sufficient  to  characterize  the  data 
bus  components  and  configurations. 

The  following  are  program  variable  definitions  and  functional  groupings. 
Impedances  are  in  ohms,  and  time  is  in  seconds. 

This  group  defines  transmission  line  dimensions  and  parameters. 
Sample  data  period  or  computation  angle  time.  It  is  set  equal 
to  the  transport  delay  of  a section  of  line  on  the  main  bus. 

The  number  of  computation  cycles  to  terminate  a run.  This 
is  generally  determined  by  the  length  of  time  desired  for 
display  consistent  with  plotter  capability. 

The  stub  isolation  resistance. 

The  length  of  segments  modeled.  This  entry  signifies  the 
total  number  of  segments  (120)  times  the  length  of  each  in 
feet  (10). 


SECT 

T 

CCMAX 

zx 

LENGT 
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Figure  16  Data  Deck  Configuration 
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TABLE  2 


COMPONENT  AND  CONFIGURATION  DATA 


fcSECT 

T«i  3. 3E, i. rCNAX*35o.7.Xsil  2..  LENGT«120»1Q.K25Q«0. 892,  *1500  = 0.9357 
ALPHA*.0©85fB(30,4)*y.0,Hc31,4)*0.0,Z0e68,  ,ZL*3 1*2200. 

&EJID 

OTRAN1 

GATNl*0.26767>WNSQl*4»9l3El4.TftQZwlg6E6  


& END 

&TRAN2 

GAIN2S0. j472l*#ROOT2«2E7 

AEUD 

&GENXFR 

GAINi«0.38fPOLEgfl.qE«,.KFFl«-.Qfe6 


&END 

kSTIIB 

NPSKIP«2, 

ISIUBaJlgO 

LSTUB=31#0 


AEMD 

J.GENER 

GFNMAX8l.0.TSLOPgB50.E»<,NCCIN«l 1 S . NCCFb38 , IGEN«0 , ZG=6b 
&END 

fcSKIN 

GI 1*. 97 3, Gi2s. 0079 ,Gi3=. 0060858 
SEND 
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K250  The  relative  output  voltage  to  input  voltage  of  100  feet 

of  cable  terminated  in  Z0  to  a step  input  after  250ns. 

K1500  The  relative  output  voltage  to  input  voltage  of  100  feet 
of  cable  after  1500ns. 

ALPHA  Line  attenuation  in  db  per  foot  at  one  megahertz. 

R(30,4)  The  reflection  coefficient  at  the  left  end  of  the  main  bus. 

R(31,4)  The  reflection  coefficient  at  the  right  end  of  the  main  bus. 

ZO  The  characteristic  impedance  of  the  cable. 

ZL  The  impedance  of  a stub  termination.  This  is  an  array  that 

permits  different  inputs  at  each  termination. 

TRAN1  This  group  defines  characteristics  of  couplers  as  viewed  from  the 
bus. 

GAIN1  A gain  factor 

WNSQ1  The  natural  frequency  of  oscillation  squared. 

TW0ZW1  The  transformer  modeling  term. 

TRAN2  This  group  defines  characteristics  for  transferring  reflected 
energy  back  to  the  main  bus  when  a stub  does  not  contain  the 
generator . 

GAIN  2 A gain  factor 

ROOT  2 The  Rt/L  terms 

GENXFR  This  group  generally  defines  transformer  characteristics  for 
* transmitting  from  a stub. 


GAIN3 


A gain  factor  similar  to  GAIN2. 

POLE  An  R/L  term  similar  to  R00T2. 

REF1  T , the  reflection  coefficient  introduced  at  each  stub 

location. 

STUB  These  are  for  data  bus  and  plot  configuration  control. 

NPSKIP  This  entry  permits  fewer  plotting  points  than  normal.  Reso- 
lution is  compromised  for  viewing  a longer  time  base.  The 
sample  of  NPSKIP  = 2 means  every  other  point  is  printed. 

ISTUB  An  array  that  defines  the  number  of  stubs  at  each  of  the  29 
main  bus  locations.  An  entry  of  2 means  two  parallel  stubs 
at  a given  location. 

LSTUB  An  array  that  defines  the  length  of  stubs  at  each  of  the  29 
stub  locations.  For  example,  0 indicates  no  stubs  and  3 
indicates  3 stubs. 

GENER  The  characteristics  of  the  generator  are  in  this  group. 

GENMAX  This  entry  defines  the  output  voltage  of  the  generator. 

TSLOPE  The  rise  and  fall  times  of  the  generator  signal  as  defined 
by  a signal  from  zero  volts  to  GENMAX. 

NCCIN  The  number  of  computation  angles  in  each  half  of  a synchro- 
nization waveform  which  always  appears  as  a positive  fol- 
lowed by  a negative  level  of  equal  pulse  width. 

NCCF  The  number  of  computation  angles  in  each  bi-phase  data 

pulse  that  follows  the  second  half  of  a synchronization 
signal . 
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.. 


[GEN 


The  location  of  the  generator. 


0 = main  bus,  1 ‘It  end; 

1 = stub  location  one; 

2 = stub  location  two; 
etc . 

ZG  The  source  impedance  of  the  generator. 

SKIN  This  group  provides  the  entries  for  calculations  related  to 

complimentary  error  functions. 

Gil ,GI2,GI3  These  values  are  best  derived  from  the  equations 
.uni  information  supplied  in  the  IBM  document 
AF  xL  I R -•  7.3-209. 

i.  Array  Inputs 

Several  of  the  inputs  described  previously  are  arrays.  An  array 
consists  of  "N"  consecutive  inputs  of  the  same  type.  For  example,  ISTUB 
i fines  the  location  and  number  of  stubs  at  each  of  the  29  possible  loca- 
tions along  the  main  bus.  '’his  input  can  be  introduced  as  twenty-nine 
c.-nsecutive  integers  such  as  follows: 

0,0. 0,1 ,0,1,0  . . . (29  entries) 

An  array  can  also  be  introduced  by  an  abbreviated  method  such  as: 

2,0,0, 20*0 ,0,2, 3*0 

where  20*0  and  1*0  indicate  20  and  3 consecutive,  locations  having  no  stubs. 
2.  PLOT  G0NTR01, , VARIABLES  AND  VARIABLE  LABELS;  SECTION  II 

The  remaining  (Table  3)  input  cards  contain  information  required  to 
obtain  a plot  of  one  or  more  program  variables,  using  the  plot  packages 


a [liable. 


TABLE  3 

PLOT  CONTROL  AND  VARIABLE  DATA 


.47401  i 1 


0 LQi_iL_ 

0_ 

-JiLlLi. 

0 

_1L_ 

0 1 0 i 

0 

u 

u I 04 

0 

0 

010  5. 

r 

0 

Oioo 

0 

u 

ulo  / 

0 

u 

0 1 OB 

u 

_u 

0109  0 

0 

(M  1 0 

0 

0 

0 1 11 

0 

u 

0 112 

u 

u 

0113 

0 

u 

0 114 

u 

0 

0115 

0 

u 

Ollb 

u 

u 

oii7a 

0 

LUfl 

0 

0 

0|  1 9 

0 

0 

01 20 

u 

u 

0121 

u 

0 

0122 

u 

o 

0123 

u 

u 

0124 

u 

u 

Dft'1'A  rOS  sImIIlAtoK  PH  T«IStH>  SHlE^UEu  RAit* 

CASK  WUMBKH  J 

TIME  I \ SEC 

TOTAL 1 In'MlT 

TOTAL  o u t p ij  T 

EIMli  . 

FTt.fi) 

— SJLlfiAli  

FILf 4) 

STUB ' 4 1 

Rii.(O) 

STHB(6  1 

Flt.fS) 

• T - { 8 1 

f T l>  ( 1 0 ) 

_ STL'L  ( t Q ) 

FT(.(  17) 
f tLC.22  1 
STUB (2?) 

riut-241  

STnh ( 7 4 ) 

ILtiSfel 

stub ( 2a ) 

Ftt,f  28 ) 

STUM  2 8 ) 

O,  F M F.  R MOB 


35 


Control  Card  - one  card 

Columns  1-2:  The  number  of  variables  - 25  or  less.  • For  consistency, 

it  should  coincide  with  the  dimension  of  array  PLT  in  subroutine  SAVPNT . 

Columns  3-4:  The  number  of  plots  requested.  This  number  should  be 

the  same  as  the  number  of  variables. 

Columns  5-6:  The  increment  to  determine  the  number  of  points  to  be 

plotted;  i.e.,  2 will  cause  every  second  data  point  to  be  plotted.  This 
will  default  to  1 if  the  field  is  blank. 

Columns  7-8:  This  is  the  FORTRAN  unit  number  of  the  peripheral 

storage  device.  This  will  default  to  1 if  the  field  is  blank. 

Plot  Requests  - one  to  four  cards 

Columns  1-2:  An  integer  valve  which  denotes  a subscript  in  the  PLT 

array  containing  the  variables;  i.e.,  02  would  denote  PLT  (2).  This  is 
the  independent  variable  for  the  curve  - abscissa. 

Columns  3-4:  An  integer  valve  denoting  a subscript  in  the  PLT  array 

of  the  dependent  variable  to  be  used  for  the  curve  - ordinate. 

Column  5:  Blank 

Column  6:  The  mode  of  the  grid.  Mode  = 0;  the  grid  will  be  linear  for 

the  dependent  and  independent  variables. 

Column  7 : Blank 

Column  8:  Frame  advance,  when  equal  to  0.  The  printer  or  plotter  will 

advance  to  a new  frame. 

Column  9-10:  A decimal  value  for  the  plot  symbol.  This  is  the  symbol 

used  to  define  the  curve.  Refer  to  Table  1 for  the  decimal  values  of  the 
plot  symbols.  Unprintable  characters  will  yield  blanks  when  using  the  printer 
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plots . 


SECTION  V 


OUTPUT 

Appendix  C contains  representative  examples  of  the  output  of  this 
program.  These  examples  will  be  taken  from  the  7 cases  defined  in  the 
data  file.  It  is  obvious  that  some  bus  network  schemes  are  not  workable. 
These  problems  are  ringing,  over/under  shoo.t,  loss  of  noise  margin,  rise/ 
fall  times,  propagation  delay  and  line  attenuation.  Again,  the  user  is 
directed  to  the  "Data  Bus  Network  Simulation",  AFAL-TR-7S-209,  for  a detailed 
discussion  of  the  problem  in  parameter  generation  and  waveform  interpretation. 
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00001  SUBROUTINE  PL4020  ( NPLOT , NCH  AR  , NP , X , Y * XM I N , X*  A X , y*  I N , y * A X 

00002  1XLABELULABEL* HEADER, CODE) 

00003  REAL  X(1  )#YU)*XMIN,X"AX,YMIN,YMAX,XSCALE(6),YSCALF(6) 


PL4020  SIM05.FOR  FORTRAN  V.4A(317)  /K I/C  31-JAN-77  6:41  PAGE 


PL4020  SIM05.FQR  FORTRAN  Y.4Am7)  /M/C  31-JAN-77  8:41  PAGE 
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CODE  1*  5 1 1 2 • 72 • 74# 
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531  54#  551  561  57*  58l  59*  69»  79»  95  99  1 1)2  105  10H 

111  114  117  120  123  126  129  132  137 

HEADER  II  69  42  82«  85 


YSIZE  4*  89  26 

100P  22  23  72» 
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00116  CALL  PLOTCX#Y#J) 

00117  X * 0. 

00118  X a 3*5 


ENCBUF  5«  961  98  98l  104a  106  1061  110a  112  1121 

GROLAB  11  61  99 

HORBUF  51  991  101  10l« 

I 6 61  l*3a  104  1 09a  110 

PLOT  11  14  17  20  23  26  29  32  35  38 


00001  SUBROUTINE  PLTTX ( XSCALE, YSCALE, XLABEL , /LABEL , GRDLAB ) 

00002  C PLTTX  PERFORHES  THE  GRAPH  OUTLINE.  X AND  X LABELS.  HEADER 

00003  C AND  X AND  Y SCALE  ON  THE  TEKTRONIX  DISPLAY  UNIT. 
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APPENDIX  C 
PROGRAM  OUTPUT 
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